itam

Thay Pdoi bé T&t Hon

25

TAI LIEU KHOA HOC
PO THINH LUC NGHE NGHIEP

] info@itam.edu.vn Phéng 202, 56 Nha 48, Quang L&m,

(+84)984.407.554
‘- @ ltam.eduvn ks quanlydaotaoquocte@gmail.com Phii L&m, Ha Bong, Ha Noi.

(+84)984.497.443

Van phong: 32 Trwro'ng Cong Dinh, Ha Dong, Ha Noi




Thay Bai Bbé Tat Hon

Cong ty c6 phan Quan ly va Pao tao qudc té

Cung cip cac kh6a CME
1. Quan ly chat lugng bénh vién 1. Quan ly nha nudc ngach chuyén vién,
2. Quan ly bénh vién chuyén vien chinh
3. Quan ly diéu dudng 2. Nghiép vu su’ pham danh cho giang
4. An toan tiém chting vienCb,pH ‘
5. Thuc hanh t6t bdo quan vac xin (GSP) 3. Trung cap ly luan chinh tri (khu vuc Ha
6. Su pham y hoc cd ban Noi) .
7. Phuong phap day hoc lam sang 4. Dal’.l thau co baf, dal_.lAthau qua mang
8. Kiém soat nhiém khuan bénh vién 5. Chuc danh nghe nghiép y té (bac si,
9. Cbng tac xa hdi trong y t& dieu dudng...) ;
10.Phugng phap nghién cdtu y hoc 6. Cac khoa dao tao lién tuc theo nhu cau

khac

DA info@itam.edu.vn Phong 202, S8 Mha 48, Quang Lam,
guanlydaotaoquocte@gmail.com Phi L&m, H& Bdng, H& NG,

h (+84)984.407.554

(+84)984 497,443 '& tam.eduvn







+ 1. M6 ta dwoc so’ lwoe giai phau, ¢
thanh phan cla tai

# 2. MO ta dwoc so lworce sinh ly nghe

+ 3. Ung dung kién thirc vé giai phau tai va sinh ly
nghe dé han ché nhirng sai sét trong qud trinh
do thinh Iyc cho doi twong



Luan nhi

Vanh tai —
Mang nhT -

HOm
clra tai

Dai tai

'hingoil
+ Tai l1a co quan thinh giac va thing bang.

Cac xuong tai

ﬁ

Tai gitra

Tai trong

Cac éng
ban khuyén

Thén kinh
tien dinh
Than kinh
oc tai
Oc tai
Cira sb tron

Hom nhi

Co cang

mang nhT
Voi nhi

+ Giai phau tai rat phtc tap gom c6 3 phan: tai ngoai, tai

gitra va tai trong.

« Vé sinh ly: tai ngoai, tai gitta la phan dan truyén xung

dong va lam tang cuong cac xung dong, tai trong la bd
phan nhan am thanh.



TAI NGOAI VA TAI GIUA

vanh tal va ong ta
nhi. © Tai ngoai




TAI NGOAI VA TAI GIUA

/anh tai la 1 vanh'foa'co n s
cho 16i cho 10m giup ta thu nhan o vanktai i
am thanh tu moi phia, ma khong |
can cur dong tai hoac xoay dau vé o
phia tiéng dong nhu dong vat. Hai ..t 4‘/”‘“‘“’
bén dinh vao dau, G trugc xucng N
chiim, & sau khdp thai ducng

ham, cao tu' 6 - 6,5 cm, rong tu ’\
25 - 35mm, vanh tai c6 2 mat va i it

1 ChU VI. Hinh 10.2. So d6 cdu tao vanh tai & ngudi




TAI NGOAI VA TAI GIUA

1.2. Ong tai ngoai
La mot Ong di tu xoan nhi tdi
mang nhi. Do mang nhi nam
chéch xuong duGi va vao
trong, nén thanh truGc dudi 3
clla Ong tai ngoai dai hon -
thanh trén sau (thanh trén

sau dai 25 mm, thanh trucc

dudi dai 30-31mm).



TAI NGOAI VA TAI GIUA

quan vo1 mom 101 cau cua
xuong ham dudi.

- Phan trén: phan xuong ong \
tai ngoai lién quan voi tang ¥ [
sQ giita. -\ NGNS
- Phia sau: ong tai ngoai Mang nhi
ngan cach voi xoang chum
bo1 1 16p xwong mong.




TAI NGOAI VA TAI GIUA

gom co6 hom tai la bo phan chinh
cua tai gilra, trong hom tai co6 mo
chuoi xueng con dé dan truyén
xung dong tu’ mang nhi vao tai
trong.



TAI NGOAI VA TAI GIUA

© Tai gitra
® Hom nhi
® Mang nhi

® 3 xuong con

© Xurong bua

© Xuong de

© Xuong ban dap
® 2 cira s6

o Cira sO tron

© Cira so bau duc

® Voi tai (voi nhi) thong v&i hong: cin bing ap suat



Tai1 gitra — mang nhi




© Tai gitra
© Xuong bua
© Xuong de
© Xuong ban dap




Inner ear
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- Mot hé théng gém cac tui, 6ng, cau te g
hop thanh mot hé thong dong kin khong thong véi bén
ngoai goi la mé nhi mang, trong long mé nhi mang
chtra no1 dich.

- M6t hé thong gom céac hoc, rinh dugc xé trong xuong
da lam khuén chira dung mé nhi mang goi la mé nhi
xwong.

Meé nhi mang khong hoan toan giong mé nhi xuong, co
tiét dién nho hon, ¢ gitta mé nhi mang va mé nhi xuong
cach nhau mét khoang, chira ngoai dich.



Cua =3 Liu duc
(En Sinh)

(Sc tai)

® 3 h¢é thong
©Tién dinh: khuéch dai am thanh
© ¢ tai: chuyén tinh hi¢u 4m thanh > tinh hiéu than kinh
©3 vong ban khuyén: dinh vi khong gian, tu thé



Mé nhl xuong bén phal da phau tich :
mé nhl mang dé lay di

Sou
Ngoai Cac 6ng ban khuyén
Trwdc (WHn)
ARTp—— = Tidn dinn
i (ché y
kel cic 15 thing
cho cac soi

thin kinh & qua)

Khe xodn dc

Thang sén dinh
Manh xoan

é¢c xuong

Cin 38 won (¢ i) Thenp 2




Mé nhl mang bén phal voi cac than kinh : nhin sau trong
(3\'\9 ban khuyén wudc (rén)

Nhanh wén cie Méin kinh
tén dinh (W xoan nang / ‘ .
vé bong rudc va ngodal) = 5 Biny méng ¥uoe
Xoan nang / !
f Bong mang ngodi

6nn mang chung

Ong &c Wil (quay vé phia nén) /.—g\
< ik P>

Than kinh 8¢ i
6ng ban
\.'_,/ kKhuyén ngodi
: (54\9 ban
khwyén sau

Thén kinh %én dinh e i (v
Thiin kinh Sén dink

Bong mdang sau

:
Hach tién dinh

Ong ndil bach huyét

Nhénh dudi cun thin kinh ¥én dinh
YDUOCTINHHOA >com

(wr cfiu nang va béng sou)
Mé dao mang la mot hé thong 6ng va tii mang chira day noi
dich nam trong mé dao xuong va nho hon mé dao xuong rat
nhi€¢u. M€ dao mang bao gom: mé dao tién dinh va mé dao

oc tal.



M@ nhi mang chtra mot chat dic
La mot chat dich twong tu chat dich trong té bao
nhung it protein hon.

+ Ngoal dich

M¢ nhi mang nam trong khoang ngoai dich, 1a mot
khoang dugc g161 han boi cac thanh xwong va cac mé
nhi xuong. Khoang ngoai dich chira ngoai dich. Ngoai
dich c6 thanh phan giong nudc ndo tuy, o nhiéu
protein hon nudc nao tuy, mé dao mang duoc ngam
trong ngoai dich va chtra chat noi dich.




Tién dinh

V@i tai gilra bang clra sé bau duc, tui ca
clra so tron, phia phai lién hé vdi cac onthuyen
phia trai lién hé véi 6c tai, thanh bén con cd 16 dé cho
day than kinh tién dinh va oOc tai di vao nao.

+ Trong tién dinh co6 mot I6p mang (tién dinh mang), I16p
nay cé nhirng dau mut than kinh tién dinh goi Ia diém
than kinh cam giac vé ap suat trong tién dinh, ¢ tui nang
co diém macula utriculi, con & tui cdu cd diém macula
sacculi.

« Trong tién dinh chlra noi dich, gan gidng dich ndi bao,

nhiéu kali nhung it protein hon.



Cdc 6ng ban khuyén

+ CO 3 6ng ban khuyén sap x€p theo u khac nhau
trong khong gian, dudng kinh moi 6ng chung 2-4mm,
moi dng cé mdt dau phinh. Cac 8ng chum lai v8i nhau
va thong vdi tién dinh.

+ Trong ong co 16t mét IGp mang goi la mang ban
khuyén, & ché phinh moi 6ng co cac dau mut cla
than kinh tién dinh cd chiic néng ti€p nhan thay doi
ap suat trong cac ong nay, goi la mao bong (mao
thinh giac), trong cac 6ng nay cling ch(ra noi dich nhu
trong tién dinh va thong vai tién dinh.



Than kinh tién dinh

HE THONG
TIEN DINH

A v o .I;‘ y
i "' .
/| L. Than kinh thinh giac
: \
s /i



suot tu’ dau dén cu0| oc tai. Do la vin tlen dlnhd ph|a
trén bén phai, vin mang nhi ¢ dudi va vin Oc tai hay vin
trung tam trong Oc tai.

+ Vin tién dinh I|en hé véi cua sO bau duc, vin mang nhi
liéen hé véi clra s6 tron.

+ Vin Oc tai co cd quan Corti, do la bo may thinh giac.
Trong ong nay co chira ndi dich va thdng vdi tién dinh
cling nhu' cac 6ng ban khuyén.

+ Cd quan Corti gobm c6 nhirng t€ bao Corti, ducng ham va
mang phu Corti.



—

+ T€ bao Corti do la nhithg t€ bao cé I6ng la nhirng
receptor thinh giac, dudc chia thanh 4 IGp: 3 I0p
ngoai co khoang 20.000 tb dua vao thanh bén cua
duong ham Corti, I16p trong c6 3.500 t€ bao nam
bén kia duodng ham. Trén dau t€ bao nay co 16ng,
XUuyén qua tam ludi dudc bao phu béi mang phu.

« Duoi cua nhiing t€ bao Corti la nhiing sgi than kinh
sé tao thanh than kinh oOc tai (thinh giac ).




_‘

+ Pudng ham Corti la nhirng té bao tru tron
x€p thanh hai day chum dau vao nhau tao
thanh dudng ham chay suot tu dau dén
cudi Oc tai.

+ Mang phu Corti la mot mang mong, dan
hoi, nam trén dau nhitng té bao IGp ngoai
cua té bao Corti, m lay nhitng t€ bao nay.



Oc tai (tt)

e

vin trung tam trong oc tai, vin tlen dinh c6 2 phan:

Phan xucng & phia vin tién dinh va phan mang &
phia vin trung tam trong oc tai.

+ Mang ddy gom nhirng sai lién két chay ngang tao
thanh 1 vach ngan gitra vin mang nhi va vin tung
tdm. Déc diém mang nay co thé cho ngoai dich
trong vin mang nhi tham qua. Vi vay dudng ham
Corti va day nhirng t€ bao cd I16ng cua corti déu
ngam minh trong ngoai dich. Trong luc do, nhirng
I6ng cua t€ bao Corti lai ngam minh trong ndi dich



Oc tai (tt)

noi dich té bao). Ngoai dich c6 thanh phan gan
giong dich nao tuy (co nhiéu natri) nhung lai cé
nhiéu protein hon dich nao tuy.

« SU chénh léch thanh phan gitra dich noi bao va
ngoai bao dong vai tro trong hoat dong dién khi co
kich thich cua nhiing séng am & noi dich va ngoai
dich, trong luc do, mang day va mang phu déu
rung chuyen moi khi co thay ddi ap suat do sdng
am gay neén.



Cua bau

Oc tai mang Mang tién dinh

Ngoai dich Mang

Day than kinh
thinh giac

Mang che phu Mang co s&

Té bao dém

Té bao thy cam thinh giac

Hinh 51-2. Phan tich cdu tao cua oc tai (trat)
A . Oc rai va dwong truyén song am ; B. Oc tai xwong va oc¢ tai mang ;
C. Co quan Coocti

Mo té dudn



, Y A -

Tinh chat vat ly cua tieng dong

« Tiéng dong 1a su chuyén dong cua song am
trong cac mo1 tI‘u’O’Ilg khi, long, ran, trong chat
khi va long, song am chuyen dong theo chiéu
dai, con trong chat ran thi chuyén dong theo ca
hai chi€u: da1 va ngang.

« Toc dd song Am trong cadc moi trudng thay doi
khac nhau



Kha nang phan biéet cua
Con ngwdi € thé phan biét duge 34000 am
thanh khac nhau, nhung quy ra 3 loai chinh:

« Am dd:1a dd cao clia &m, tinh tan s6 dao dong
bang Herzt (Hz) trong 1 gidy. Tai ngudi chi
nghe dugc trong pham vi > 16 < 20.000 Hz
(cao qua hoac thap qua thi khong nghe dugc.
Trong am nhac, cac am: do, ré, mi, fa, sol, la,
si (8 octaves) co tir 14 dén 4000 Hz.



——

« QUOng do. tinh bang Watt/cm2. Dan vij cla
cuong do song am la bel = 10-6 Watt/cm?2.
Tinh cuGng do la decibel (Db). Cudng do
am yéu hoac manh qua thi cting khong
nghe dudc, manh qua sé gay cam giac dau
tai, co khi rach mang nhi.



——

« Am sdc: 1a 4m thanh phat ra do nhiéu nguon khéc

N

nl
Cl

nau nhu khi cho1 nhac: tiéng sdo, ken, violon...,
ho nhiéu am sac khac nhau. Nho am sac khac

hau c6 thé phan biét du:oc g1ong no1 cua nguoi

quen hay la. Nho am sac khac nhau dé chon loai

n|
hac cu ¢6 am sac khac nhau ma ¢6 thé biéu dién

n

nac cy ma mmh ua thich va ciing nhd nhiéu loai

hoa nhac.



Gi¢1 han nghe cua tai nguoi
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* Puong khi dao: —
nhin cam am thanh 1a do kich thich cac té bao c6 1ong
clia co quan xoan O0c, nam ¢ mang nén ctia ong oc tai
mang. Song am tr khong khi qua loa tai va Ong tai
ngoai, téi mang nhi dugc chuyén thanh rung dong co
hoc, truyén qua chudi xuwong con tdi cira so tién dinh.



* Nhirng rung dong truyén vao ngoai dich do chuyén

L —

dong ciia xuong ban dap & cira so tién dinh lan toa qua
tang tién dinh t6i dinh Oc tai, r6i qua khe xodn oc tdi
ngoai dich ¢ tang mang nhi, va dugc can bang boi
nhitng rung ddng bu trir ciia mang nhi phu & ctra sO oc¢
tai. Kich thich theo ving cac té bao c6 16ng cta co

¢
C

uan xoan la két qua chuyén dong song cua ngoai
1ch, dan dén thu cam am thanh va truyén theo cac soi

t]

han kinh Oc tai 1én nao.



Giai doan 1 song am chuyén dong tro Y

lam rung mang nhi, 1am cho cdn bua bi rung.

Giai doan 2: SOng am bién thanh luc co hoc 1am cho hé Xuong con
& tai gitra hoat dong nhu mot don bay, luc nay dap vao cira s6 bau
duc.

Giai doan 3: Tir cira s6 bau duc, séng am di chuyén trong chat dich
& vin tién dinh 1am rung mang reissner va mang day gay kich thich
té bao Corti.

Giai doan 4: t€ bao Corti bi kich thich, khir cyc va gy xung dong
dién dan truyén trong day than kinh Oc tai dén trung wong thinh
giac ca hai ban cau ndo. Cac trung tAm thinh giac ndy s& nhan duoc
am thanh.




C4u tao tai va nguyén ly dan truyén am thanh

Audiology

How hearing works



https://www.youtube.com/watch?v=TJ4-R9Kitzk
https://www.youtube.com/watch?v=TJ4-R9Kitzk
https://www.youtube.com/watch?v=TJ4-R9Kitzk

\

* Puong cot dao: song am tir khong khi dap truc
tiép vao da dau roi truyén xung ddng vao xuong
lam chuyén dong chudi xuong con... (qué trinh
dién bién nhu duong khi).



Co ché& dan truyén 4am thanh cda tai



https://www.youtube.com/watch?v=qNj2HXu-qdg&t=344s
https://www.youtube.com/watch?v=qNj2HXu-qdg&t=344s
https://www.youtube.com/watch?v=qNj2HXu-qdg&t=344s

Piéc

Tiéng on
Tuoi tac
Nhiém trang/
ton thwong
Bam sinh

Nguyéen nhan
khac

Causes of hearing loss

Born w\uh hearing loss

Source: League for Hard of Heanng




biéc do tiéng 6n

Nailngroillalcodquanihe i reitinhivi


https://www.youtube.com/watch?v=U-GtkN2w9Io
https://www.youtube.com/watch?v=U-GtkN2w9Io
https://www.youtube.com/watch?v=U-GtkN2w9Io

TONG QUAN VE CAC KY THUAT bO
SU'C NGHE VA UNG DUNG TRONG
CHAN DPOAN DIEC NGHE NGHIEP

PGS.TS. BS. Lé Thi Thanh Xuan




NOI DUNG

+ Tong quan vé cac ky thuat do strc nghe:
« Ky thuat do strc nghe chu quan
» Ky thuat do swc nghe khach quan

- U'ng dung trong chan doan diéc nghé nghiép

www.ipmph.edu.vn




CAC KY THUAT PO SUC NGHE

Cac k¥ thuat do sirc nghe gom c6 2 nhém chinh:

—KYy thuat do strc nghe chu quan (Subjective
audiometrie)

—KYy thuat do sirc nghe khach quan (Objecive
audiometrie)

www.ipmph.edu.vn




KY THUAT PO SUC NGHE CHU QUAN
(Subjective audiometrie)

www.ipmph.edu.vn




1. KY THUAT PO SU’C NGHE CHU QUAN

Co 3 phwong thirc danh gia:
» DUNg tiéng noi

 Dung am thoa

 Dung may do swc nghe

www.ipmph.edu.vn




1. KY THUAT PO SU’C NGHE CHU QUAN

1. Dung tiéng noi

« Dung tiéng néi cua thay thudc,

« Str dung mét sb cau tr don gian,

» Thyc hién trong 1 budng hay hanh lang c6 chiéu
dai it nhat la 5 m,

 Twong dodi yén tinh.

 Phuwong phap do:
—Po bang tiéng ndi tham
—Po bang tiéng noi binh thwéng

www.ipmph.edu.vn




1. KY THUAT PO SU’C NGHE CHU QUAN

1. Dung tiéng noi
« Nguyén tac do:
—Do bang tieng néi tham trwéc, néu gidm moi
do bang tiéng noi thuwong.
—NB d*ng vudng géc véi thay thudc, huéng
tai kham veé phia thay thuoc, bit tai con lai.
-Blrng xa thay thudc 5m, tién gan vé phia thay
thudc cho‘dén kr)i nghe va lap lai dung cau
noi cua thay thudc,
—Ghi lai khoang cach ding so véi thay thudc

www.ipmph.edu.vn



1. KY THUAT PO SU’C NGHE CHU QUAN

1. Dung tiéng noi
- Po bang tiéng noéi tham:
—Giong hoi, khdng thanh tiéng
—Khoang cach 5m
-3 — 5t (dia danh quen thucf)c;: vi du: Ha NoOi,
TP. HCM...), yéu cau NB nhac lai.

—Néu khéng nghe duorc, tién lai sat NB (0,5m)

—Ghi lai khodng cach dau tién ma NB nhac lai
dwoc dung.

—Binh thworng: N6i tham: nghe dwoc xa 0,5 m

www.ipmph.edu.vn




1. KY THUAT PO SU’C NGHE CHU QUAN

1. Dung tiéng noi

» Do bang tiéng n6i thworng: chi thuwe hién khi
nghe dwoc tieng néi tham dwéi 1 m.
—Tiéng noi thwerng nhw trong giao tiép sinh hoat
—Khoang cach 5m

-3 — 5 tw (dia da‘nh quen thucf)c: vi du: Ha Noi, TP.
HCM...), yéu cau NB nhac lai

—Néu khéng nghe dwoc, dan tién lai phia NB

—Ghi lai khoang cach dau tién ma NB nhac lai
dwoc dung.

www.ipmph.edu.vn



1. KY THUAT PO SU’C NGHE CHU QUAN

1. Dung tiéng noi
- Nhan dinh két qua:

Khoang cach nghe dwoc theo m | % thiéu hut strc
nghe

Tiéng nodi tham  Tiéng noi thwdng

>0,5m >5m < 35%
=0,5m =5m = 35%
0,1-0,5m 1—-5m 35% - 65%
0,05-0,1m 0,5-1m 65% - 85%

Sat vanh tai Cach 1 gang tay 85% - 100%
khong nghe dwgc sat vanh tai




1. KY THUAT PO SU’C NGHE CHU QUAN

2. Dung am thoa
» Thwdng ding 1 &m mau 128 hay 256Hz

« Cach do:

 Po dwdng khi: dé 2 nganh &m mau doc trwdce 16
tai ngoai, cach ~ 2cm.

« Po dwdng xwong: an nhe can &m mau lén mat
xwong chim. Tinh thoi gian tw khi go am mau
dén khi knbng nghe duwoc, theo don vi giay.

www.ipmph.edu.vn




1. KY THUAT PO SU’C NGHE CHU QUAN

2. Dung am thoa
 Thwc hién 3 nghiém phap: Dung am thoa 128
(dao dong 128 chu ky/giay) go vao long ban tay.
—Nghiém phap Weber:
* GO roi dé can am mau 1én dinh dau hay gitra
tran,
* Hoi bénh nhan tai nao nghe ré hon,

» Tai ndo nghe rd hon tirc 1a Weber 1&ch vé tai
bén do (binh thwo'ng hai tai nghe nhw nhau).

—Nghiém phap Schwabach: Tinh thoi gian nghe

www.ipmph.edu.vn



1. KY THUAT PO SU’C NGHE CHU QUAN

2. Dung am thoa
» Thwe hién 3 nghiém phap (tiép):
—Nghiém phap Rinner:

» So sanh thdi gian nghe bang dwong khi va
thoi gian nghe bang dwong xwong,

. NP Rinner (+) (binh thwong): thoi gian nghe
bang dwong khi keo dai hon thoi gian nghe
bang dwong xwong.

»NP Rinner (-): néu th&i gian nghe bang
duwong khi ngan hon thoi gian nghe bang
duwong xuwong

www.ipmph.edu.vn




1. KY THUAT PO SU’C NGHE CHU QUAN

3. Dung may do strc nghe (audiometer)

S dung may do thinh lwc dé tim dwoc ngwong
nghe cua NB (mlrc cwong do toi thieu dé co the
nghe dwoc am don & tirng tan so).

» Phai tién hanh do trong budng cach am.

- Am duwoc phat theo dwong khi (qua loa tai) hoac
qua duvong xwong (qua num rung) toi twng tai.

» Noi cac diém ngudng nghe & cac tan so tao
thanh mot bieu do goi la thinh lwe do.

www.ipmph.edu.vn




1. KY THUAT PO SU’C NGHE CHU QUAN

3. Dung may do strc nghe (audiometer)

Dintwyén | Dantuyén | Déntwyin | Déntyén | Khong phin
dvongkhi | dvongxvong | dwongkhico | duwong xwong hot
khong lamu | khong lamu lam u co lam

Tat phat 0 ¢ A [

Tat trdt X > 0 ] |

Cac ky hiéu lién quan dén tai bén phai duoc danh dau mau do
tal bén trai duoc danh dau mau xanh

Do lan lwot tirng tai, két qua ghi trén biéu dé strc nghe bang ky hiéu

www.ipmph.edu.vn



3. Dung may do strc nghe (audiometer)
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1. KY THUAT PO SU’C NGHE CHU QUAN
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KY THUAT PO SUC NGHE KHACH QUAN
(Objective audiometrie)




2. PO SUC NGHE KHACH QUAN

* Do tré khang

- Po dién oc tai (Electrocholeographie)
* Dién nao thinh giac

- Do am oc tai

» Po dién thé kich thich than niao (ABR)
» Po dién thinh giac 6n dinh (ASSR)
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2. PO SUC NGHE KHACH QUAN

1. Do tr& khang

* Phwong phap tham do chirc nang tai khach
quan, pho bién, dé lam, nhanh.

- Panh gia sw toan ven cla hé thdng truyén am tai
gitra, ap lwc tai gilra va chirc nang voi tai.

« Nguyén ly: dwa mot &m thanh vao 6ng tai ngoai
da dwoc bit kin va danh gia nang lwgng am thanh
bi hap thu b&i mang nhi duwéi cac tinh trang khac
nhau cua ap luc.
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2. PO SUC NGHE KHACH QUAN

1. Do tr& khang

* Nhi lwgng (Tympanometrie):

Cho phép nghién clru sy chuyen dong clia mang
nhi dwa vao sw thay doi ap lwc cua 6ng tai ngoai,
nh1 lwong cho phép danh gia:

—P6 thédng thudn clia 6ng tai ngoai, théng qua
thé tich cua no

—Po théng thuan clha hé thdong mang nhi, chubi
Xxwong con.

Binh thuwdng: 1a mét hinh ndn loe can xng, dinh

trung v&i ap suat bang 0.
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2. PO SUC NGHE KHACH QUAN

/

s

Nhi do Ap hre Po thong Tai giira
thuin
Binh Binh thieomg | - Binh thueong
/\ thwrong
. Binh Giam - Dich trong hom tai
thweong - Mang nhi dav
- C6 dinh chudi xwrong
/ con
Binh Ting - Mang nhi nhéo
thueomg - Gidn doan chudi xwong
/ con
_// / Am tinh Binh theomg | - Giam ::iP lec trong hom
tai co thé di kem co dich
T trong hom tai.
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Giam

- Dich trong hom tai

2. PO SUC NGHE KHACH QUAN

hoic mang nhi day
vahoic co dinh chuoi
Xurong con.

Giam

- Dich trong hom tai
hoic mang nhi day
vihoic ¢6 dinh chudi
Xwong con.

Tang

- Mang nhi nhéo hay
gian doan chudi xwong
con c6 giam ap luc
trong hom tai di kem

Binh theong

- Ap lec dvong tinh bat
thuong

-C6 thé nhiém tring
sinh khi trong hom tai.
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2. PO SUC NGHE KHACH QUAN

1. Do tr& khang
* Phan xa co ban dap (Impedanzmetrrie):

Phan xa co ban dap 1a hoat ddng phan xa dé
am giam am thanh I&n trwéc khi dén oc tai
noac tai trong.

_a phép do phan xa cua co xwong ban dap ¢
tai gitba v&i am thanh lon.

Néu con phan xa co ban dap thi nghi dén strc
nghe binh thwdng hoac la chi nghe kém nhe.
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2. PO SUC NGHE KHACH QUAN

1. Do tr& khang
* Phan xa co ban dap (Impedanzmetrrie):
—Con danh gia tdn thwong than kinh thinh giac
—Nguwong phan xa co ban dap trung binh Ia 80-
85dB trén nguwdng nghe & tirng tan so.
—It dung & tré em vi da sO c6 két qué am tinh
néu nghe kém & muc do trung binh tré 1én.
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2. PO SUC NGHE KHACH QUAN

2. Do dién oc tai (Electrocholeographie)
* Nguyeén ly: Khi co mot am kich thich vao tai trong
thi tao nén cac dién thé ndi loa dao.
 Phwong phap:
—Bo trong mang nht (trwéc day): dién cwe phai
dat vao u nho phia trong mang nhi
—Bo ngoai mang nht (hién nay): dién cwc dat o
ong tai ngoai, sat v&i mang nhi
—Phat ra cac kich thich am
—Ghi lai cac biéu d6 song dién thé qua dién cuwc
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2. PO SUC NGHE KHACH QUAN

3. Do am oc tai (OtoAcoustic Emission -OAE):

 Nghiém phép do OAE danh gia ton thwong nghe
kém la do tai oc tai hay sau Oc tai thdng qua danh
gia dap &ng cla cac té bao 16ng trong oc tai voi
Kich thich am thanh.

« Panh gia chirc nang té bao 16ng ngoai cla oOc tai,
sang loc khiém thinh (phat hién diéc) & tré SS.

- Phat hién tac nghén trong ong tai ngoai, cling
nhw xuat hién dich trong tai gitra va hw hai dén té
bao 16ng trong dc tai.
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2. PO SUC NGHE KHACH QUAN

4. Do dién thinh giac than nao (Auditory

brainstem response - ABR):

* Nguyén ly: |a phuwong phap do dién sinh ly, ghi
lai dap &ng dién cta day than kinh thinh giac va
than nao (théng qua cac dién cwe & dau) khi tai
tiép nhan kich thich am thanh.

—giup danh gia tinh trang cla oc tai (wéc lwong
ngwdng nghe) va thinh giac tir 6c tai I&én ndo (xac
dinh dworng dan truyén bénh ly dan truyén than
kinh thinh giac)
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2. PO SUC NGHE KHACH QUAN

4. Do dién thinh giac than nao (Auditory
brainstem response - ABR):
« ABR khdéng bi anh hwong boi ngwdi quan sat,
danh gia, hay phan &rng cua ngudi dwoc do
 CO thé s dung:
—Am kich thich dang click
—Am kich thich dang Tone Burst
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2. PO SUC NGHE KHACH QUAN

4. Do dién thinh giac than nao (Auditory
brainstem response - ABR):
Right Ear AC Broadband Click

A 88 AHL

70 nHL
70nHL T

A B AHL

0 A WD) i inmmn bl dans DAL
Po ABR vai am kich thich dang Click
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2. PO SUC NGHE KHACH QUAN

4. Do dién thinh giac than nao (Auditory
brainstem response - ABR):
3 uV/div

e ey RMRRN 2000 Hz @ 40 dB nHL

f.\[\‘v‘ Y
\,\“‘ ""\/70“ WA Y

q Wm 2000 Hz @ 30 dB nHL

1

=
-
-~
b

[ms)

1.0 20 5.0 80 11.0 14.0 17.0 200

‘ﬁ-‘.‘{__l r‘)h VOI ¢ llr’l ‘h th e FIJ( 'j(“'r‘:._
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2. PO SUC NGHE KHACH QUAN

5. Do dién thinh giac 6n dinh (ASSR):

* Nguyén ly: ASSR ciing la phuwong phap do dién
sinh Iy nhw ABR, cach gan cac dién cwc giong
nhau, nhwng khac & am thanh phat ra.

- Am phatra la am don & tirng tan s6 nhat dinh
nén dwa ra két qua strc nghe cu thé & tirng tan
so (khac phuc nhwoc diém cua ABR).

- La phép do khach quan dung dé danh gia kha
nang nghe & tré qua nhoé, khéng s&r dung dwoc
cac phép kiém tra thinh Iwc truyén thong.

www.ipmph.edu.vn



UNG DUNG TRONG CHAN DOAN DIEC
NGHE NGHIEP




3. NG DUNG TRONG CHAN POAN DBIEC

NGHE NGHIEP

 Thong tw 15/2016/TT-BYT ngay 15 thang 5 nam
2016 cua BO Y té vé danh muc bé&nh nghé nghiép
dwoc bao hiém xa hoi.

- Pac diém diéc nghé nghiép do tiéeng on
—Poi xtirng hai bén
—Thinh Iwc dd khuyét chi» V & tan s6 4000Hz
—Do tdn thuwong oc tai
—Khéng hoi phuc
—Khéng tw tién trién
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3. NG DUNG TRONG CHAN POAN DBIEC

NGHE NGHIEP

« Cac nghiém phap trong chan doan diéc nghe
nghiep
—Po strc nghe dorn Am hoan chinh* (bat budc)
—Céc nghiém phap khac (néu co):
*Do lwvgng nhi (Pure Tone Audiometry),
Do phan xa co ban dap,
* Ghi dap wng thinh giac than nao (ABR)

* Ghi dap wng thinh giac than nao tw dong
(AABR)
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3. U'NG DUNG TRONG CHAN POAN PIEC

NGHE NGHIEP
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PO THINH LUC PON AM
TAI NGUONG

Nguyén Thanh Thao

Emai: nguyenthanhthao@hmu.edu.vn




1. DINH NGHIA:

» Do sirc nghe bang don dm tai ngudng la tim ngudng nghe (mMic cuong do
t6i thi€u d€ nghe duoc) dm don & tirng tan s6, theo dwong khi va dueng
xwong, qua do |ap duoc thinh lyc dd (biéu do sic nghe) cua tirng tai.

Po sitc nghe bang dm don tai ngudng dugc thuc hién bang may do sic
nghe (thinh lyc k&) trong budng cach &m chuan.




2. NGUYEN LY

» S dung don &m kich thich vao tai thdng qua cdac chup nghe duong khi va
khéi rung duong xuwong dé xac dinh ngudng nghe caa déi twong duec do




CHi DINH/ CHONG CHi DINH

1. Chidinh
» - Chan dodn nghe kém

» - Chan dodn chan dodn diéc dét ngét.

» - Chan dodn viém tai gitra, bénh ly vé tai khac.
» - Chuan bi sit dung may trg thinh.
» - Kiém tra hiéu qua sit dung may tre thinh.

2. Chéng chi dinh: bénh nhan khdng heop tac lam tha thuat



3. PHUONG PHAP DO:

= 2.1. Chuan bi
Thiét bi, dung cu

» MdAy do sic nghe co tan sé 250-8000Hz, co hai kénh, hai duwong do: duong khi va duwong
Xuong

» Budng cdch &m véi dm nén dam bao yéu cau (<35dBA)

Déi fuwong

-D6i fwong phai tinh tao, co kha ndng thuc hién duoc cudc do keo dai khoang 30 phut (nghlo
la khédng thye hién trén cac déi tueng bi tam than, hdn mé, v.v.). Nhitng tre nho (thuong dudi
5tudi) se duoc do theo phuong phap rieng.

Luu y: BO tri sao cho bénh nha@n khéng nhin thay bang diéu khién trén may do thinh lyc, thao
tac cuo nhan vién va két qua do.

Can giai thich cho bénh nhan biét ro qui frinh do:

+ Se 1an lwgt nghe cac &m thanh véi cac tan sé khac nhau (cao, thap) va cac cuong dd
khac nhqu (Ién, nho).

+ Phai tra loi khi ,nghe dyoc dm thanh.

+ TAp trung chu y dé tra loi day du.
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3. PHUONG PHAP DO:

» 2.1. Chudn bi

Péi tvong

Nén tdp fruéc cho bénh Nnhan cach tra loi, nho’r la khi tra 1o bong cach bam
tin hiéu den va khi nhan vién do khéng ngoi cung phong vai bénh nhan.

+ Neu bénh Nnhan khong thé lam quen duoc véi cach tra loi, thi nguoi do nén
cung ngm trong budng cach dm véi bénh nhan.

+ Co thé tap cho bénh nhan cach tra loi bang cach dudi ngon tay Ién khi
nghe dm thanh. (Blnh thuong, bénh nhan dat ban tay huéng Ién troi, nAm [e])
khi nghe dm thanh Thl dudi ngon tro ra, sau do co lgi che nghe &dm thanh ké
fiép). Cach nay dé va nhanh.

Khau noy rat quan trong, giup tién trinh do thudn lgi, nhanh chong va co két
qua chinh xac.



3. PHUONG PHAP DO:

= 2.2. Nguyén tac do:
- Do duong khi trwéc, duong xuong sau.
- Do tai nghe kem it truéc, nghe kem nhiéu sau.
- Bat dau véi tan sé 1000Hz, sau do tang dan (2000Hz, 4000Hz, 8000Hz) hodc
giam dan (500Hz, 250Hz, 125Hz).
- Bat dau do thir véi cuong dd cao hon ngudng-udc-chirng khoang 30-
50dB, rdi giam dan.




3. PHUONG PHAP DO:

» 2.3. Ky thuat do:
2.3.1. bat chup tai do duong khi:
- Pung bén:

» - Chup mau xanh bén trai trdi .

» - Chup mau doé bén trdi phai.

- Pbung ché: loa cua chup tai hueng thang vao 16 tai. Néu dat 1éch, két qua
sai giam 5-20dB.

- Vira khit: khédng lam gdp vanh tai; khéng qua chét (gdy dau), khéng qua
long (héu qua long, k&t qua sai giam 5-20dB, nhat la véi d@m tram).

- Khéng dé bénh nhén dung tay ém gitr chup tai.




3. PHUONG PHAP DO:

» 2.3. Ky thuat do:

» 2.3.2 Pat num rung do duwong xuong:
- C6 dinh trén mat xuong chum.
- Khéng cham vanh tai (vi néu cham vanh tai se tao dan truyén sun, lam
sai léch k&t qua 10-20dB, nhat la véi dm tram).




= 2.3. Ky thuét do:

= 2.3.3. Xac dinh nguéng nghe:
a) Uéc tinh ngudng nghe:

Pau tién, cho bénh nhan lam quen véi véi am thir & tan s& 1000Hz va uéc tinh
ngudng nghe: Phat mét dm thir co keo dai 1-2 gidy, cuong dd -30dB (néu nghi
rdng nguoi bénh co sic nghe binh Thucmg) hodc 70dB (néu nghi la bénh nhén
bi khlem thinh). Néu bénh nhdn khong co phcn &ng, thi phat cac &m tiép theo
co cuong dd cao hon 15dB méi budc, cho dén khi bénh nhéan nghe dugc. Bay
la ngudng nghe wéc ching.
K& do, ap dung C]UI tac “Tcmg 9, giam 10" dé tim ngudng nghe thuc su.
* Minh hoa qui tac “tang 5, g|om 10™:
b) Lom nghiém phop Weber dé xoc dinh tai nghe I<em it:
Pat num rung vao gira tran, phat &m don co tan sé 1000Hz hodc 500Hz, co
cuong doé du lén (cao hon ngu'cmg wdc-ching 20-30dB) (), bénh nhan nghe
duoc & tai nao hodc hghe ro hon & tai nao thi do la tai nghe




BANG FOWLER - SABINE

_ at nghe theo % tinh & tirng tan sé
I 2 ) 1024 Hz (C3) 2048 Hz (C4) 4096 Hz (C5)

o 03 0.4 0,
T 0 5 0.9 13 03
20  I® 2, 2.9 09
s B 36 49 17
0 5.4 7.2 2.7
T - 7.7 9.8 38
P 102 129 50
s 130 17,3 6,4
50 15,7 22,4 8.0
5= 19,0 257 9.7
T : 215 28,0 11,2
s PR 23,5 30,2 12,5
70 IEB 25,5 32,2 13,5
s M 27,2 34,0 14,2
g0 28,8 35,8 14,6
gs 29,8 37,5 14,8
% 29,8 39,2 14,9
o5 [ 30,0 40,0 15,0

7



Panh gia két qua

®» Dya vao biéu dé siec nghe dua ra cac nhan dinh vé:
» Tinh trang sc nghe: binh thuong hay suy giam
» Thé loai nghe kém: néu co suy giam nghe

+ Nghe kém truyén adm

+ Nghe kém tiép dm

+ Nghe kém hén hgp




= Mdic doé nghe kém: dya vdo thiéu hut dB & tirng tan s6 hodc ngudng nghe
trung binh hoic tinh % thiéu hut thinh lvc theo bang tinh san ma chia ra cdc
muac doé nghe kém nhe, trung binh, nang va diéc dac




= Tinh trang sirc nghe

» Binh thwong: khi ngudng nghe & cac tan s6 nhé hon 25dB

» CO suy giam: khi nguedng nghe duong khi hoac ca duong khi va duwong
xwong déu cao hon 25dB




= Cadc loai nghe kém: 3 loai chinh

= Nghe kém truyén am:

+ D6 thi duong khi xuéng thap duadi 25dB

+ D6 thi duwong xuweng binh thuong

+ Ngudng nghe duwong khi cao hon 25dB nhuvng khéng bao gio vueet qua mac 60-70dB

= Nghe kém tiép am

‘N

+ D¢ thi dwong khi va duong xweng déu xuéng thap, nhung ludn di song hanh co thé trung
nh@u hoac khoang cach khdng qud 10dB

+/Ngudng nghe duwong khi va duwong xwong déu cao, co thé Ién dén hon 100dB, véi tirng fan sé
thi nguegng nghe khéng chénh léch nhau qud 10dB



= Mdic do nghe kém

®» Theo ngudng nghe

» + Nghe kém nhe: ngudng nghe 30-49dB
» + Nghe kém trung binh: ngudng nghe 50-69dB
» + Nghe kém nang: ngudng nghe 70-79dB




Theo phan tram thiéu hut siecc nghe chia lom 4 mac dé
Mirc doé 1: nghe kém nhe

» Do 1: thi€u hut 15-25%

» Do 2:25-35%

+ M&rc dé 2: Nghe kém frung binh

» Do 1: thieu hut 35-45%

» Do 2: thiéu hut 45-55%

+ M&c dé 3: nghe kém ning

» /Do 1: 55-65%

D6 2: 65-75%

+ Mac dé 4: diéc

» Djéc: thiéu hut 75-90%

» Diéc dac: thieu hut 20-100%

» DPAnh gid biéu dsé si’c nghe nghé nghiép




Dang biéu deé:
» Nghe kém tiép dm co khuyét siic nghe & tan s 4000Hz
» Doi xrng hai bén: % thiéu hut swc nghe 2 bén tai chénh léch nhau khéng qud 5%

» Mac dé gidm nghe: chia méc dé theo can c& % thiéu hut siec nghe hodc % tén
thuong co thé




Po thinh luc don am

250Hz

500Hz 1000Hz 2000Hz 4000Hz 8000Hz

Duéng khi Tai phai 35 40 40 35 35 30

Tai trai 20 25 20 15 15 15

Tai phai 20 30 30 30 20

Tai trai 10 15 10 10 10



Cach tinh todn thiéu hut sirc nghe:
Tinh % thi€éu hut swc nghe tirng tai theo bang Fowler-Sabin:

+ Daoi chiéu ngudng nghe & tirng tan sé theo hang ngang ta sé duec % thiéu hut
thinh lyc caa firng tan s6 do

+ Cong % thiéu hut thinh lwc caa tirng tan sé caa tirng tai ta sé co % thiéu hut thinh
lwc cua tai do




BANG FOWLER - SABINE

_ at nghe theo % tinh & tirng tan sé
I 2 ) 1024 Hz (C3) 2048 Hz (C4) 4096 Hz (C5)

o 03 0.4 0,
T 0 5 0.9 13 03
20  I® 2, 2.9 09
s B 36 49 17
0 5.4 7.2 2.7
T - 7.7 9.8 38
P 102 129 50
s 130 17,3 6,4
50 15,7 22,4 8.0
5= 19,0 257 9.7
T : 215 28,0 11,2
s PR 23,5 30,2 12,5
70 IEB 25,5 32,2 13,5
s M 27,2 34,0 14,2
g0 28,8 35,8 14,6
gs 29,8 37,5 14,8
% 29,8 39,2 14,9
o5 [ 30,0 40,0 15,0
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SS TAY THINH HOC

T Bang tinh thidu hyt sdc nghe theo nguwdng &m ca hai tail

U

Sir dung cong thirc nguong nghe trung binh PTA (rraneg 5) dé tinh nguong
ngl‘be trung binh cho timg tas theo dB. Dua vao bang trén. vdil hang (coOt)
dau tién cho time tai s& tinh ducoc thaéu hut sic nzhe theo ngzudng am ca har tas
theo 6.

Vi s, tai Trdd PTA = 32 OB, tai Phai PTA = 1S5S dB - Thiéu hut sdgc nghe theo

NoQUTnNg arm ca hai tai 13 29 . (O giao coa hang 2 x oot 1 hodc hang 1 x oot 2).

Dua vao bang Fowler Sabine dé tinh mat nghe theo 26 timg tai. Soa dung
cong thirc sau d€ tinh 2% thiéu hut suc nghe ca hai tai.
(9 chifw Rur tai coHe x 78) - D6 thifa: hut tai xS hoac

%6 thicu hut —

— rang =



» Tinh % tén thwong co thé theo bang Fellmann- Lessing: theo thdng tw s6 12/LD-TT
ngay 28/07/1995: ti&r thiéu hut thinh lwc tinh ra tén thuvong co thé

» + Ddanh dju 6 trung vai % tén thuong thinh lwc caa mét tai theo chiéu ngang, tai kia
theo chiéu doc

» + Péi chiéu 2 6 do ta sé dwoc % ton thuong co thé




BANG FELLIMANN - LESSING
(Tén thuong co thé tinh theo %)

thw

-10 20 20 25 30 30 40 40
-10 20 25 30 30 45 40 50
-10 20 30 30 40 50 50 50
-10 20 30 30 45 50 50 50
Dic75-95% 20 30 40 40 50 50 60 60
Diéc Diéc dac

Nehe binh thue Nghe kém trung

1g5; inh thuong e ke binh murc Il Nohe kérm

<15% el [ e \g e (?m trung gl e kém nang o

binh mtrc | 45-55% murc | Nghe kém nang
15-35% 35-45% 55-65% micll 65-75%  75-95% 100%




Binh thuwong

Nghe kém nhe

Nghe kém vira

Nghe kém ning

biéc

Piéc dic hoan toan

A U N

THSN

<15%
THSN

15-25
THSN

26-35
THSN

36-45
THSN

46-55
THSN

56-65
THSN

66-75
THSN

75-90
THSN

100

Binh thuvéng

THSN

<15%

Nghe kém nhe

THSN THSN
15-25 26-35
2
5 7
7 1
15

Nghe kém vira

THSN

36-45

15

21

25

Phu luc 2: BANG FELLIMANN - LESSING
(TéNn thuong co thé tinh theo %) cai tién cho diéc nghé nghiép

THSN

46-55

25

31

35

Nghe kém ning
Piéc dic hoan

biéc .
toan
| 1l
THSN THSN THSN THSN
56-65 66-75 76-90 100
35
41 45
45 51 55
55 61 65
65 71



V 4
Vi du
Po thinh luc don am

dBA 64Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000Hz 8000Hz Két qua:
tén
thuong
co thé
& 0%

Duong khi  [REUE] 35 40 40 35 35 30 4,9+10,
2+9,8+3
8=
28,7%

Tai trdi 20 25 20 15 15 15 1,8+2,1
+1,3+0,
3=5,5%

Tai phai 20 30 30 30 20 15

Tai trai 10 15 10 10 10 10




» Cau héi




CAM ON SU CHU Y
LANG NGHE CUA
CAC BAN!




Ghi két qua do thinh lyc

Vé bieu do




» Do va ghikét qua do thinh lyc don dm



Dueng khi

Puong
Xuong

Tai phai

Tai trai

Tai phai

Tai trai

250Hz

35

20

20

10
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Cdc dang bieukeeRamgas iic

Cau hinh M ta
" Dang phing | Chénh 1ch b hon 5dB & mbi tn s
Hoi doc Tang hoic giam 6 - 10 dB ¢ moi tan so
Doc manh Tang hodc giam 11 - 15 dB & mo tan s6
Doc ding Tang hodc giam hon 16 dB & méi tan s
Tang Kha niing nghe tot hon & tan s0 cao so Vi tan so thap

Mat hon 20 dB ¢ tan sb gii¥a (giiva thinh lwe @0 ca ban) so v6i vi tri
250Hz va 8000Hz

Dang mang hodc dia



1. Nghe kém dan truyén

» NEu két qua ngudng nghe duong khi cho thay mat thinh lyc
nhung két qua ngueng nghe duong xuwong binh thuong thi
chinh 1d mat thinh lvc dan truyén. Biéu ndy cd nghia 1d ¢ van
dé & tai ngodi hoac tai gitra khi sy dan truyén &dm thanh bi
gidn doan.

» Vidu nguyén nhén mat thinh lvc dan truyén do cing sdp
trong 6ng tai hodc viém tai gitra véi tran dich.



100

110

120

QUENCY

1000
C:

FRE

125

e O
'

R 8§83 3R B8

1H $1381D30

8

1

170

120

1000

126



2. Nghe kem tigp &dm

» NEu ca 2 két qua ngudng nghe theo duong xwong va duweng khi déu chira
mat thinh lyvc cung marc dé thi do la mat thinh lyc than kinh gidc quan. biéu
nay co nghia la cd van dé & tai frong, nguyén nhdn gdy mat thinh lyc than
kinh cam gidac la do ototoxicity va do tiéng 6n gay ra
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3. Nghe kém hén hop

» NEu ca 2 két qua ngudng nghe theo duong xwong va dueng khi dé chira
mat thinh lvc, nhung theo duong khi chi ra mac dé nang hon thi goi |G mat
thinh lwc hén hop. Bigu ndy cd nghia Id cd van dé & tai ngodi hoac/va tai
gitra (dan truyén) va tai frong (than kinh cam gidc).
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A. Thinh luc d6 nay moé td mot nghe kém than kinh gidc quan (sensorineural hearing loss
SNHL) phu hgp véi bénh Meniere gan day.

B. Thinh lwc 86 mo ta mat chirc ndng nghe lién quan dén tudi (gidm thinh lyc tudi gia hay
con goi la presbycusis).

C. Thinh lwc d6 md ta nghe kém than kinh gidc quan(SNHL) bén phai va mét khiém khuyét
kha ndng phan biét |&i ndi va can phai khdo sat hon nira dé [am rd.

D. Thinh lywc 6 nay mé ta nghe kém dan truyén bén phai (conductive hearing loss CHL) v&i
mot dinh nhon & vi tri 2000 Hz phu hgp véi chirng xo clirng tai






Pdp an: tai phai



Pdanh gid: vi du 3: ddy la biéu dé cho tai ndo?

Puong khi hay duong xuwong?
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Tinh thiéu hut sitc nghe
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Té&n s& (Hz2)

Thinh luc (dB)

Hinh 2: Thinh lwc dé mét nguwci bénh diéc dét ngét
fai trai (dweong dbiéu dién mau xanh).




Bai tap:

Tiép theo bai tap vé biéu do:
Xac dinh mrc do nghe kém

Xac dinh loai nghe kém:




KY THUAT PO SUC NGHE
PDON AM TAI NGUONG

ThS.BSNT. Pham Thi Quan
B6 mén Sirc khée nghé nghiép
Vién Pao tao Y hoc dw phong va Y té cong céng
Email: phamthiquan@hmu.edu.vn




MUC TIEU HOC TAP

Kién thdec:

1.'I:r‘|nh bay dwgc nguyén tac do strc nghe don am tai ngwdng trong
chan doan diéc nghé nghiép do tiéng on.

2.Trinh bay dwoc cép bwdc thuwe hien cua ky thuat do strc nghe don am
tai ngwdng trong chan doan diéc nghé nghiép do tiéng on.

Ki nang:.

1.Thyc hién dwoc ky thuat xac dinh strc nghe don am tai nguwéng trong
chan doan diéc nghé nghiép do tiéng on.

2.Nhan dinh dwoc két qua danh gia strc nghe don am tai nguwéng.

3.Tinh toan dung % thiéu hut strc nghe va % tén thwong co thé do thiéu
hut strc nghe.

Thai do:

1.Thé hién sw than trong, ti mi, chinh xéac, khi thwc hién ky thuat danh
gia strc nghe don am tai nguwéng.

2.Thé hién dwoc sw ton trong quyén ngudi bénh khi thwe hién ky thuat

www.ipmph.edu.vn




1. PINH NGHIA

Do sure nghe don am tai nhguwdng (Pure — tone
Audiometry - PTA) la tim ngwdng nghe am
don (cwong d6 &m thanh téi thiéu co thé nghe
duwoc) & tirng tan so6, theo dudng khi va theo

duwong xwong, qua do lap duwoc biéu do strc

nghe cua furng tai.




1. PINH NGHIA

1. Chi dinh

Chan doan nghe kém
Chéan doan chan doan diéc dot ngot.

Chan doan viém tai gitra, bénh Iy vé tai
khac.

Chuan bi str dung may tro’ thinh.

Kiém tra hiéu qua s dung may tro’ thinh.

2. Chéng chi dinh: bénh nhan khdng hop tac

lam thua thuét




2. PHUONG PHAP PO

2.1.Chuan bi déi twong:

- BOi twong do phai tinh tao, nglrng tiép xic véi tiéng
on it nhat 6 gio.

- Giai thich rg tién trinh do src nghe, muc dich yéu
cau dé co svw hop tac tot: giai thich vé am thanh doi
twong sé dwoc nghe, cach tra 1&i, tap trung tot trong
khi do dé tra 1&i chinh xé&c va kip thoi.

- DOi twgng duoc bo tri ngoi sao cho khong nhin thay
bang diéu khién trén may, thao tac cua nhan vién do
va két qua ghi lai.




2. PHUONG PHAP PO

2.2.Yéu cau phwong tién:

-May do strc nghe (Audiometer): CO cac tan sO tw
250 — 8000 Hz, (c6 ca 2 kénh duwdong khi, dwdng
xwong trong do thinh lwc hoan chinh). Tai thwc dia,
khi diéu kién khdng cho phép co6 thé do dwdng khi dé
sang loc.

- Phai c6 budng cach am v&i &m nén dam bdo yéu

cau (<10dB) trong do thinh lwc hoan chinh, phong
khong on khi do thinh Iwc so bd (<35dB).




2. PHUONG PHAP PO
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2. PHUONG PHAP PO

CRCEU R RN
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2. PHUONG PHAP PO

2.3. Nguyén tac
- Po strc nghe ca duwdng khi va dwdng xwong.
- Do dwong khi trwde, dwdng xwong sau.

- Po tai nghe t6t truée.

- Bat dau voi tan s6 1000 Hz, sau do voi cac tan sb
cao dan (2000, 4000, 8000 Hz...) hay thap dan (500,
250 Hz,...).

- Cho nghe tht véi cwdng dd6 wdce tinh cao hon
ngwdng 30 — 50 dB dé lam quen.




2. PHUONG PHAP PO

2.4. Ky thuat do:

2.4.1. Dat chup tai dwong khi:
- Pung bén: Thwdng chup c6 mau xanh bén trai, mau
do bén phai.

- Bung ché: Loa cta chup tai hwéng dung, thang vao
|0 cua 6ng tai ngoai, néu dat léch sé lam sai |éch
nguwdng nghe.

- Vra khit: Biéu chinh dé chup tai 6m khit vanh tai,
knhong lam gap vanh tai, khdong qua chat gay dau,
khéng qua Iong lam sai [éch ngwdng nghe.




2. PHUONG PHAP PO

2.4. Ky thuat do (tiép):
2.4.2. Dat num rung do dwong xwong:
- Pat khoi rung ap chat vao mat ngoai xwong chim,

dam bao ndm rung cb dinh, khéng di I&ch vi tri, khong

cham vao vanh tai va toc.




2. PHUONG PHAP PO

2.4. Ky thuét do (tiép):

2.4.3. Xac dinh ngwéng nghe:

- Pwdng khi: Bat dau véi tan sd 1000 Hz & cuwdng
dé wdce tinh cao hon nguwdng nghe khoang 30 dB
(trc 1& & cwdng dd 50 — 60dB) dé lam quen, doi
twong trd 161 nghe dwoc thi gidm dan mbi mdée 10 dB

cho dén khi khdng nghe duoc.

+ Nang cworng do 1én 5 dB, néu nghe thay lai.




2. PHUONG PHAP PO

2.4. Ky thuat do (tiép):

2.4.3. Xac dinh ngwéng nghe:

- Pwong khi:

+ Giam 5 dB: Van nghe thay dworc.

+ Gidm tiép 5 dB néu van nghe thay gidm tiép cho

dén khdng nghe thay lai
+ Tang l1én 5 dB: Néu nghe thay lai thi day la nguwéng

nghe.




2. PHUONG PHAP PO

2.4. Ky thuét do (tiép):

2.4.3. Xac dinh ngwéng nghe:

- Tiép theo tim ngwdng nghe & céc tan s6 2000,
4000, 8000 Hz réi quay lai tan s6 500, 250 Hz.

Pé xac dinh nguwdng nghe chinh xac, yéu cau phai
tién hanh twong tw nhw trén.

Xac dinh ngwédng nghe dwong khi tai con lai (tal

nghe kém hon).




2. PHUONG PHAP PO

2.4. Ky thuat do (tiép):

2.4.3. Xac dinh ngwéng nghe:

- Xac dinh nguwdng nghe dwong xwong cing thwc
hién theo trinh tw nhw v&i dwdng khi.

- Tim nguwdng nghe dwdng xwong twong doi: véi ong
tai ngoai khong bit Iai.

- Tim ngwéng nghe duwdng xwong tuyét doi: véi ong

tai ngoai bit lai bang nut tai ho&c ngdn tay.




2. PHUONG PHAP PO

2.4.3. Xac dinh ngwéng nghe:
- Cach lam nhw trén I1a tim ngwéng nghe di xudng.
- CO mdét cach khéac la tim ngwdng nghe di Ién, nghia
|a bat dau tr 0 dB hay cwdng dd wéce tinh thap hon
ngwdng 30 dB; cach lam twong tw nhw tim ngudng
nghe di xudbng nhwng nguworc lai:
+ Bat dau tr 0 tdng dan Ién tirng nac 10dB cho téi khi
nguwdi bénh tra |oi.
+ ROi gidm tirng nac 5 dB cho dén khi khéng nghe
thay, nang Ién 5 dB, néu nghe thay thi day la nguwéng
nghe.




2. PHUONG PHAP PO

2.4.3. Xac dinh nguwéng nghe:

- Ngudng di len thong thwdng chinh xac hon ngudng

di xudng va cao hon nguwéng di xudng 5 dB




2. PHUONG PHAP PO

2.4.3. Xac dinh nguwéng nghe:
Lwuy:

- O mbi m&rc cwdng dd can kich thich 2-3 1an, mbi
lan phat am keéo dai vai giay.

» Can thao tac nhanh, dung quy trinh, khéng kéo dai
gua dé gay cho doéi twong mét moi, mat tap trung
sé anh hudng sai léch dén két qua.

» Néu 2 tai nghe chénh léch nhau r6 rét thi phai lam
u che lap.




2. PHUONG PHAP PO

2.5. Lap biéu dé sirc nghe (thinh Iwe do):

» Biéu do strc nghe la strc nghe theo dwong khi va
dwdng xwong cua 2 tal. N6i ngwdng nghe cua
dwong khi ting tai dé co6 do thi strc nghe du’c‘yng,khl’.
NGi nguwong nghe cua dwong xwong tieng tai dé co
do thi strc nghe dwong xwong.

Trén thinh lwe do:

 Truc ngang ghi tan s6 am t 250 — 8000 Hz

 Truc doc ghi ngwdng nghe (cwong d6 am thanh
nghe dwoc) theo dB

 DPuwdng khi ghi but mau xanh, dwdng xwong ghi mau




Tai phai Tal trai
Duong khi o 0 X X
Duong xuong < < > >
Dua < mmmmmmmmmmeeeee < | e <
Khong dap trng ! l

U che lap
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BANG PO THINHLUC
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3. POC THINH LUC PO

CAC DANG BIEU PO THINH LUC

Dang biéudd __________Mota

Dang phang Chénh l&ch nhd hon 5 dBA & mdi tan so6

Hoi doc Tang hodc gidm 6 — 10 dBA & mdi tan so
Doc manh Tang hodc gidm 11 — 15 dBA & méi tan so
Doc dirng T&ng hodc gidm hon 16 dBA & méi tan so
Tang Kha ndng nghe tot hon & tan so cao so

v&i tan sb thap
Dang mang  Mat hon 20 dBA & tan so gitra so v&i vi tri
hoac dia 250 Hz va 8000Hz




3. POC THINH LUC PO

» Duva vao thinh lyc do xem xét, tinh toan dé dwa ra
cac nhan dinh vé:
* Tinh trang strc nghe: Binh thwdng hay suy giam
« Thé loai nghe kém: Néu co suy gidm nghe
v Nghe kém truyén am
v Nghe kém tiép am
v Nghe kém hén hop




3. POC THINH LUC PO

Mirc @6 nghe kém: Theo thiéu hut dB & tirng tan so
(ngwdng nghe) hoac theo % thiéu hut thinh lwc

+ Nghe kém nhe: C6 thé chia dé 1, 2

+ Nghe kem trung binh: Chiara do 1, dé 2
+ Nghe kém nang: C6 thé chia dd 1, 2

+ Diéc: Gom diéc va diéc dac




3. POC THINH LUC PO

3.1.Tinh trang strc nghe:

 Binh thworng: Khi nguwéng nghe & cac tan sb co
cwong dé nhd hon 25 dB.

* CO suy giam: Khi nguwéng nghe dwdng khi hoac ca
dwong khi va dwdng xwong déu cao hon 25 dB.
Nhw vay do thi dwdng khi hodc cd dwdng khi va
dwdng xwong déu xudng thap dwdi khodng 20 -25
dB. Tuy theo hinh dang cua dd thi d& nhan dinh
thé loai nghe kém. Nguw&ng nghe cang cao, do thi
cang xuong thap thi mc dd nghe kém cang tang.
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3. POC THINH LUC PO

3.2.Thé loai nghe kém: 3 thé loai chinh:
(1). Nghe kém truyén am:

Po thi dwdng khi xudng thap dwéi khodng 20 — 25
dB

Po thi dwdng xwong binh thuwdng.

Nguwdng nghe dwdong khi cao hon 25 dB nhwng
khong bao gi& vuot qua mre 60 — 70 dB.

— Gian doan dan truyén am & tai ngoai hoac tai giva

— Vi du: crng sap trong Ong tai hoac viém tai gitra
vQi tran dich
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3. POC THINH LUC PO

(2). Nghe kém tiép am:

« Do thi dwong khi va dworng xwong déu xudng thap,
nhwng ludn di song hanh, c6 thé tring nhau hodc
khoang cach khéng qua 10 dB.

- Nguwéng nghe dworng khi va dwdng xwong déu cao,
c6 thé 1én dén hon 100 dB; véi tirng tan so thi 2
nguwdong nghe khong chénh Iéch nhau qua 10 dB.

— Ton thwong tai trong

— Vi du: tdn thwong tai trong do tiéng on
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3. POC THINH LUC PO

(3). Nghe kém hoén hop:

« PO thi dwong khi va duwdng xwong déu xudng thap
nhwng khéng song hanh, khoang cach I&én hon 10
dB.

— Tén thwong tai ngoai va/hodc tai gitra, va tai trong
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3. POC THINH LUC PO

3.3.Mdrc do nghe kém:
Theo nguwdng nghe:

v" Nghe
v Nghe
v" Nghe

Kxem nhe: Ngwd'ng nghe 30 — 49 dB
Kem trung binh: Ngwd'ng nghe 50 — 69 dB

Keéem nang: Nguwéng nghe 70 — 89 dB

v Diéc: Ngwéng nghe 90 — 100 dB




3. POC THINH LUC PO

3.3. Mirc dé nghe kém (tiép)
« Theo % thiéu hut strc nghe: chia 4 mirc dd
v Mtrc dé 1: Nghe kém nhe
= PO 1: Thiéu hut 15 — 25%
= PO 2: Thiéu hut 26 — 35%
v Mtrc dé 2: nghe kém trung binh
= PO 1: Thiéu hut 36 — 45%
= PO 2: Thiéu hut 46 — 55%




3. POC THINH LUC PO

3.3. Mirc dé nghe kém (tiép)
« Theo % thiéu hut strc nghe: chia 4 mirc do
v Mtrc dé 3: Nghe kém nang
= Po 1: Thiéu hut 55 — 65%
= PO 2: Thiéu hut 66 — 75%
v Mrc do 4: Piéc
= Po 1: Thiéu hut 76 — 90%
= Po 2: Thiéu hut 91 — 100%




4. DPANH GIA BIEU PO SUC NGHE DNN

4.1.Dang biéu do:

« Nghe kém tiép am, c6 khuyét strc nghe & tan so
4000 Hz

- Doi xtrng 2 bén: % thiéu hut strc nghe gitra 2 tai
chénh Iéch nhau khong qua 5 %.
v Doi xtrng hoan toan: Chénh léch < 2%
v Doi xtrng khéng hoan toan: Chénh léch > 2%




4. DPANH GIA BIEU PO SUC NGHE DNN

4.1.Dang biéu do:
« Thé loa dao day hay toan loa dao:
v" Thé loa dao day: Khi cac tan so thap c6 ngudng
nghe thap hon 50 dB
v Thé toan loa dao: Khi cac tan sb thap nguwdéng
nghe cao hon 50 — 60 dB.




4. DPANH GIA BIEU PO SUC NGHE DNN

4.2 .CAch tinh toan thiéu hut stre nghe:
« Tinh % thiéu hut slrc nghe tirng tai theo bang
Fowler — Sabin: Tinh tirng tai mot
v Pbi chiéu nguwdng nghe & tirng tan s theo hang
ngang ta sé dwoc % thiéu hut thinh Iwc cta tan so
do.

v’ COng % thiéu hut thinh lwc cua trng tan so cla

tirng tai, ta co % thiéu hut thinh Iwc cla tai do.




BANG FOWLER - SABINE

&

Mat nghe theo % tinh & tirng
theo dB 512 Hz (C2) 1024 Hz (C3) 2048 Hz (C4) 4096 Hz (C5)
0,2 0,3 0,4 0,1
0,5 0,9 1,3 0,3
1,1 2,1 2,9 0,9
1,8 3,6 4,9 1,7
2,6 5,4 7,2 2,7
3,7 7.7 9,8 3,8
4,9 10,2 12,9 5,0
5,4 13,0 17,3 6,4
7.9 15,7 22,4 8,0
9,6 19,0 25,7 9,7
. 60 | 11,3 21,5 28,0 11,2
12,3 23,5 30,2 12,5
13,8 25,5 32,2 13,5
14,6 27,2 34,0 14,2
. 80 | 14,8 28,8 35,8 14,6
14,9 29,8 37,5 14,8
. 90 | 150 29,8 39,2 14,9
| 95 | 150 30,0 40,0 15,0




4. DPANH GIA BIEU PO SUC NGHE DNN

4.2.Cach tinh toan thiéu hut stre nghe:
« Tinh % tén thwong co thé theo bang Fellnann —

Lessing: Theo théng tw lién b s6 12/TTLB ngay
26/7/1995:; T thiéu hut thinh lwc (THTL) tinh ra
ton thwong co thé.

v Panh dau 6 trung vé&i % THTL cia mét tai theo

chiéu ngang, tai kia theo chiéu doc.

v Ddi chiéu 2 6 do6 ta sé dwoc % ton thwong co thé.




BANG FELLIMANN - LESSING

Nghe kém [Nghe kém |Nghe kém [ Nghe kém

trung binh|trung binh {nang mdc |nang moc

Nghe binh murc | murc || | I Diéc |Diéc dac
thwong 15-35% 35-45% 45-55% 55-65% 65-75% 75-95% 100%

0 0 10 10 10 10 20 20
wong
Nghe kém
0 10 20 20 20 20 30 30

Nghe kém
trung binh
murc | 35-
45%
Nghe kém
trung binh
murc |l 45-
55%
Nghe kém
niang murc | 10 20 30 30 40 50 50 50

Nghe kém
nhe

10 20 20 25 30 30 40 40

10 20 25 30 30 45 40 50

55-65%
Nghe kém
niang muc I 10 20 30 30 45 50 50 50
65-75%

20 30 40 40 50 50 60 60

Diéc dac

20 30 40 40 50 50 60 70

100% 29 April 2025 42 .



Poc lap - Tw do - Hanh phdc

PAI HOC Y HA NQI
BO MON SUC KHOE NGHE NGHIEP

PHIEU PO SUC NGHE
Ho va tén: Bui Van H Nam sinh: 1962
Nghé nghiép: K¥ thuat May bay BC Tubi nghé: 27 nam
Bac tho: Tiéng 6n: May bay dong co
Don vi: Ban Giam hi¢u - Truong SQKQ
Can bénh:
Nhan xét:
[0 Piéc dan truyén (I Piéc tiép nhan [ Piéc hdn hop
- Thiéu hut thinh luc tai phai: 43.6%
- Thiéu hut thinh luc tai trai: 42 .4%

Két luan: Thiéu hut thinh luc mirc d6 vira

Ngay ... thang ... ndm 20...
BAC SI BNN

www.ipmph.edu.vn



BANG KIEM LUONG GIA

STT Cac bwéc thwe hién Thang diém
0 1 2 3
1 |Chuan bj may
2 Chuén bj dbi twong: chao hdi, giai thich muc dich cia ky
thuat do
3 Hwéng dan rd tién trinh do sirc nghe cho dbi twong
4 Do suwc nghe dwong khi
5 Do sirc nghe dwdng xwong
6 Lap biéu dd strc nghe (thinh Iwc do)
7 Poc va danh gia két qua danh gia strc nghe dwéng khi
8 Poc va danh gia két qua danh gia strc nghe dwdng xwong
9 Tinh toan % murc thiéu hut strc nghe
10 | Tinh toan % tén thwong co thé do thiéu hut strc nghe

29 April 2025 k




KIEM SOAT SAI SO
TRONG PO VA PANH GIA

THINH LUC
000
0000
0000
000
o o0
TS. Nguyén Ngoc Anh | @

Bo mon Stre khoe nghé nghiép, PH Y Ha Noi




CHUAN MAY

e Murc do A:

Kiém tra hang ngay va cac test chl quan

Duoc tién hanh béi ngudi co strc nghe tot hodc
biét ngwd'ng nghe trong phong binh thwong

Muc dich kiém tra may do c6 hoat ddng trong giéi
han binh thwong khong




Cac bworc thuwee hién hang ngay (tw 1-7)

1. Vé sinh va kiém tra may do, phu kién di kem
may (chd y chd ndi, gidc cam céac thiét bj voi
nhau)

2. Bat may dé 6n dinh trong khoang 5 phut, sau
do cai dat theo hwédng dan clia nha san xuat
xem ¢0 16i gi khéng

3. Xem cac tin hiéu cua may xem c6 phat ra dung
dwong khi dwong xwong khong. Test nay nén
tién hanh & tat ca cac tan sd & ca 2 dwdng va
nén ¢ cwdong dd 10-15dB



Cac bworc thwe hién hang ngay (twe 1-7) tt

4.

Kiém tra am phat ra & cwdéng dd cao hon xem
am phat ra c6 dung khdng, co méo tiéng
khdng, ¢ am la xen vao khéng,test nay can
dwoc tién hanh & tat ca cac gidi tan & ca 2
duwdong, dwdng khi nén nghe & cwdng d6 60dB,
duwdong xwong ¢ 40dB

Kiém tra chup tai dwérng khi va ndm rung
dwdng xwong vé méo tiéng va sy ngat quang
cla am, kiém tra nut cam, day dan xem co 16ng
duwt gay khong



Cac bworc thwee hién hang ngay (twe 1-7) tt

6. DAam bdo tat ca nut diéu chinh cla may an
toan, den tin hiéu, cac chi dan binh thwdng

7. Kiém tra nat bam cla dbi twong cé hoat déng
khong



Céc bwérc thwe hién hang tuan (tir 8 dén 10)

8.

Nghe am phat ra & cwdrng dd thap xem co bat
ky suw thay ddi nao khong (tiéng on, tiéng kéu
hay am thanh khdng mong mudn). Kiém tra
mrc dd gidm dan cia am thanh khi gidm dan
cwong d0 tai tat ca cac tan sd. Dam bao nut
bam khi phat ra tin hiéu cho ddi twong khdng
phat ra tiéng ddng gay anh hudng viéc nghe
cla doi twong



Céc bwéc thwe hién hang tuan (tor 8 dén 10) ti

9.

10.

Kiém tra dé 16ng/chat cia vong dau, do 6m cula

C

C
K

hup tai. Dam bao cac khép ndi dwoc diéu
hinh t6t, khéng qua rit, qua chat va cling

ndng qua long léo

Tién hanh do hoan chinh trén doi twong da biét
trwdc ngwd'ng nghe dé kiem tra mwre do sai sO
co trong pham vi cho phép khong



Giai doan B: Kiém tra khach quan dinh ky | s

Phan kiém tra nay nén duwoc thurec hién dinh ky 6-
12 théng/lan

Po dac va so sanh v&i thiét bj chuan vé;

1.

2
3
4.
S)

Tin hiéu cla cac giai tan

Cuwong d6 am thanh (Sound pressure levers)
Cuwong do rung

Cuwong do gay u tai

Mdc do hai hoa cua dd6 méo tiéng



Bude nay khéng can thiét néu budc A, B duoc tién han

- Giai doan C: (chuan may co’ ban) oco

thuong xuyén. N6 chi thure sw can thiét khi cd nhing 16
nang xay ra hodc sau thoi gian dai (5-10 nam) sw dung
may. Cac test can tién hanh nhw giai doan B va thém

1.

2
3
4.
S)

Tang giam thoi gian cua am kich thich

Kiém tra hiéu qua cla viéc ngat quang

An xem vao bd phan truyén am va cac kénh
Phdé am gay U

D6 méo cla tiéng va hé thong loa ngoai khac
(v&i cac may co thiét bi do thinh lwc 101)



YEU CAU VE AN TOAN

e May va cac phu kién phai dwoc kiém tra
thwdng xuyén dé khoéng bi h& dién gay giat
cho doi twong

e Dam bao am phat ra trong gi¢i han chiu
dwng cua doéi twong, khédng dwoc phat ra am
qua ngudng dau cla doi twong, co mot so
trwd'ng hop nhay cadm cé thé gay choang,
ngat



QUA TRINH PO

e Phong do thinh lwc yén tinh dam bao dun
quy dinh

9

e Tuyét doi tuan thu cac bwdc tién hanh (giai

thinh rd va xac nhan chinh xac doi twong
hieu viéc can lam)

da

e Chu y chup tai va num rung dat dung ky thuat

va dung vi tri

e Tién hanh do dit khoat nhanh chdng, khdong

an vao nut phat tin hiéu qua lau

e Trwdc va sau do nén kiém tra so bo thinh lwc

cla doi twong do bang thinh lyc IO



Phuy luc 1: BANG FOWLER - SABINE

Mat nghe
theo dB Mat nghe theo % tinh & tirng tan sé

512 Hz (C2) 1024 Hz (C3) 2048 Hz (C4) 4096 Hz (C5)
10 0,2 0,3 0,4 0,1
15 0,5 0,9 1,3 0,3
20 1,1 2,1 2,9 0,9
25 1,8 3,6 4,9 1,7
30 2,6 5,4 7,2 2,7
35 3,7 7,7 9,8 3,8
40 4,9 10,2 12,9 5,0
45 5,4 13,0 17,3 6,4
50 7,9 15,7 22,4 8,0
55 9,6 19,0 25,7 9,7
60 11,3 21,5 28,0 11,2
65 12,3 23,5 30,2 12,5
70 13,8 25,5 32,2 13,5
75 14,6 27,2 34,0 14,2
80 14,8 28,8 35,8 14,6
85 14,9 29,8 37,5 14,8
90 15,0 29,8 39,2 14,9
95 15,0 30,0 40,0 15,0




Phu luc 2: BANG FELLIMANN - LESSING

(Tén thuong co thé tinh theo %) cai tién cho Dién nghé nghiép

SRR

Binh | THSN
thuong | <1504 0 2
THSN
Nghe | 4z oz 2 5 7
kém nhe
THSN
26-35 7 11 15
THSN
Nghe 36-45 15 21 25
kém vua
THSN
46-55 25 31 35
THSN
Nghe 56-65 35 41 45
66-75 45 51 55
Pie THSN
75-90 55 61 65
biéc dac
| THSN
hoan toan
100 65 71
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